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ABSTRACT 



Fifteen elementary schools (310 fourth-grade pupils) 
used in this study were classified as serving high, middle, or low 
social-economic groups on the basis of information from the city 
offices and the administration' of the metropolitan school district 
participating in the study. The children in all of the schools used 
the same text and had the same amount of instruction per week. 
Teachers with little experience and those with many years of 
experience were distributed among the schools. Based on concepts 
selected from the district's basic text, fifteen questions were 
selected for the test. In addition to answering the questions, the 
students were asked to suggest a way to find out the answer to each 
question whether or not they knew the answer. (Significant 
differences at the .01 level were found between the means of all 
three groups on the I.Q. test and raw test scores on the test of 
scientific understanding.) Significant differences were also found 
between social-economic groups when raw test score means were 
adjusted for I.Q* differences. (BR) 
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Science education has now become more than an incidental 
part of the elementary school curriculum. Many new textbooks 
and curricular materials have been developed or are in planning 
stages. Only a few of these new programs, however, are concerned 
specifically with materials for the educationally disadvantaged . 
Children are disadvantaged because of low family income, by 
being a member of a minority group or race, by living in a 
ghetto or inner city, or by moving with migrant working parents. 

Any of these disadvantaged or combination of them may result in 
educational problems. 

Although programs such as "Head Start 1 ' have been implemented 
because there is evidence that social-economic conditions influence 
a child’s readiness for learning and success in school, once the 
child is in the formal school situation, any differences resulting 
from social-economic influences are largely ignored, and the same 
curriculum often is used for all of the children in the city. 



h 



60 

C 

O 






V 



me 



Related Studies 

The literature reviewed for this study was limiced to re- 
search reported in the last twenty-five years , because the 
nature of science teaching and the sources of information 
children have available are much different than tne nature 



study oriented science before 19^5 • Much of the literature 
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examined included little or no statistical treatment of the data. 
This vas due in part to the nature of the studies , and in some 
cases, to the simple failure to report important data. Studies 
that were characterized- by clear design ana that were cone erne d 



with assessing the science concepts of children, or the sources 
of information children use in science, were included in the 
literature study. 

In studies where social-economic grouping was considered, 

Almy 1 found that children in the lower social-economic classes 

follow the developmental steps postulated by Piaget more slowly 

than children from upper or middle social-economic groups. Dart 
2 

ana Prad'nan found considerable differences in children's 
concepts of science and the nature of knowledge when they compared 
the children in Hawaii with three sub-cultural groups in Nepal. 
This study was still in the pilot stage and no statistical data 
were reported. 

Investigations by Anderson, McCollum, Brown, Eaupt and 

,7 

Inbody provided information about science concept development in 
children. 

The sources of information children use in science were in- 

* . \ 

8 9 10 '11 
vestigated by Schenke, Young, Bergen, and Kuse. The 

methods used to determine the sources of information that children 
used varied, as did the results. In some cases almost half of the 
science information possessed by children was attributed to ob- 
servation and experimentation. In other studies, books and parents 
or teachers were most frecuent sources of information. 
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used in determining children’s science concept development and 



sources o f^ Jtf ormat-ie n-. — Only four studies wore concerned wit: 
possible involvement of social— economic factors si though many 
studies suggested that some research in this area was needed. 



The Problem 



Tne purpose of this study was to determine if children from 
three social -economic groups differed in their understanding of 
selected science concepts and in the methods they wuld suggest to 
find answers to questions associated with the concepts. 

Selection of Schools 



-ne fifteen St. Paul, Minnesota elementary schools selected 

for the study were classified as serving high, middle, or lev 

social-economic groups on the basis of information obtained from 

the city offices and the administration of the metropolitan school 

district participating in the study. Only schools that served a 

single social-economic group and that included no racial minority 

groups were included. The data considered in dividing the schools 

> 

muo tne three groups included property values , per cent of 
deteriorated houses, average room value, education of parents, 
occupations of parents, statistics from the Bureau of Health , 
ana ratings suppliea by St. Paul principals and teachers. The 
children in al3. of the schools used the same text and had the same 
• amount of science instruction per week. Teachers with little 

experience and those with many years of experience were distributed 
among the schools in the study. No one group had all new or 
experienced teachers. 
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S cience -cucstionsr ~basea off concents selected from the syszen's 
basic text vere tested in a suburban school district (comprised of 
children from middle and lover social-economic groups) to d^teiw.inu 
their clarity and discriminating power. In addition to answering 
the fifteen questions finally selected for the test, the students 
vere asked to suggest a vay to find out the answer to each question 
whether or not they knew the answer. The following is an example of 
the questions in the test: 

12. vJhich of these three animals is the grown up? 1, 2 or 3? 

Why did you choose this one? 

If you did not know which was the grown-up , how could you 

find out? 

(This question is accompanied by a picture of a caterpillar,, 
a cocoon and a butterfly) 

In the May, 1968 , pilot study, the test was administered in- 



dividually by the researcher to sixty third grade children. Their 



response to the questions were tape recorded. Later, forty of 
these children took the test in written form. The questions were 
read aloud to minimize the possible consequences of different 
reading abilities . The means and standard deviations for the 
written ana taped test scores were very similar and correlated 
.8? to .90. The test-retest reliability was, therefore, at these 
values. A come arisen of interview and written tests can be made from 



the data in Table I. 
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Table I 



Means and Standard Deviations 
for Written and Interview Scores in Pilot Study 



Social-Economic Group 




Means 


Standard 

Deviations 




Interview 


W ritten 


Interview Wriuti 


Low — School A 


o 

H 

• 


3.90 


1.72 1.52 


Low — School B 


3.^0 


3.30 


1.17 l.lS 


Middle — Scnool A 


7.80 


7.70 


1.37 2.11 


High — School A 


8.40 


8.50 


' 1.66 2.17 
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Test Validity and Reliability 

Test validity has many meanings. Zbel suggests that an imp or oar/-: 
consideration in test validity is the purpose for which the test is 
used and the group with which it is used. The test in this study was 
designed to determine if there were differences between cmiaren * s 
understanding of selected science concepts and the methods of verifi- 
cation when social-economic groups were considered. The questions 
used for the purpose of determining the understanding of the 
children were based on the concepts included in the science text- 
book which was used by all groups . The children were asked what they 
could do to find out answers to the questions asked. This basis for 
question design and selection was believed to satisfy Ebel's 
definition of validity. 

An individual test item should be answered correctly more ofuen 
by students achieving a higher overall score than by students with 
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a lot* overall score. It should discriminate between the groups 
compared. A chi-square test of independence on the inter vie", d a 
in the Pilot Study shoved significant differences, at the . C> lev:! v 
between the three 2 roues for 11 of the 15 test items. The hits 
social-economic group answered all items correctly more often than 
the low group. 

A test of internal consistency was also used on the inter- 

13 , 

view data. Using Hoyt's formula^ an internal consistency of .76 
vas obtained. 

The results obtained in the pilot study were believed to 
justify using the written form of the test for the main study. 

In the fail of 19b8, the written test was administered by the 
teachers in the sane manner as the pilot study written form, 
providing data from 310 fourth grade students in fifteen classes 
in nine schools 



Main Study Eesults 

The five null hypotheses considered in tine main study were 
concerned with differences between the three social -economic groups 
in I.Q. mean scores, raw scores on the test of scientific under- 
standing, the means of the raw scores on the test of scientific 
understanding when the means were adjusted for I.Q. differences, 
the methods used to find out answers to questions and an item 
analysis for the science test. 

Hy not he sis One . The I.Q. scores were obtained for each 

child in the main study from the school district participating in 
the study. The Lor ge -Thorndike Intelligence test had been give", 
to the students one month before the science test. A one-way 
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Hypothesis Two . The second hypothesis to he tested was 
thsx there was no difference in the mean level of scientific 
understanding of children from the three groups. A one-va y 



analysis of variance test on the rav. r scores of the three grou 






and the Student-Newman-Keuls test to determine the significance 
of the difference "between means was conducted. The null hypothesis 
was rejected at the .01 level and each mean was found to he signi- 



ficant ±y different from each other group mean. Table 111 summarises 



these results. 



Table III 



Analysis of Mean Score on Science Test by Levels 



Social-Economic Group Means 





High 


Middle 


Low 


No. Students 


73 


97 


135 


Mean 


7.04 


6.14 


2.71 


Stand. Dev. 


1.94 


1.75 


1.72 




One-v 


\ T ay Analysis of Variance • 





■o (2,200) =4.71 F value=179 .33 Reject Hypothesis 

~ 99 



Student-Newman-Keuls 



Level 

High 

Middle 

Low 



Significant Difference Between Means by Levels 

High Middle Low 
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Hypothesis Three. An analysis of covariance was used to to: 

» — S. - ■■ ■ 

he third null hypothesis . Vflien raw score means on. the tesu for 



scientific understanding were adjusted for I.Q. differences 5 the 
null hypothesis of no difference in the mean level of sciervoifre 
understanding of the children for the three groups was reject od 
at the .01 level. The Student -hevaian-Keul s test showed that the 
low social-economic group mean was significantly lower than eithe: 
the middle or high group mean hut that there was no significant 
difference between the middle and high group means. A summary is 



shown in Table IV. 



Table IV 



Raw Test Scores Adjusted for I.Q. 



Differences 



Social-Economic 

Group 


High Middle 


Low 


Adjusted Mean 


6.29 6.06 


3-21 


Grand Mean = b.oj Tes 


t Score 




F 99 (2,200)=!}. 71 


Covariance Analysis 
F Value = llU.6l 


Reject Hypothesis 




Student -N ewman-Keul s 




Significant Difference 


Between Means by Levels 




Level 


High Middle 


Lov 


High 




v% 


Middle 




v>* 
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hypothec is Four . The foi U'Ch hypothesis to be tested was 
there is no difference in the ways the students of tine throe 



social-economic groups would use zo verify or obtain an s vers 
to questions about their scientific understandings . Since ail 
answers wore considered correct , no test of statistical signifi- 
cance could be used. The per cent of an s vers given in eu.h category.' 
is found in Table V. Although the children in the iov and high 
groups used books as a source of information about Ik per cent 
of the time , their actual an s vers were much different . In the 
low group, "dictionary" vas usually specified vhile the high 
social-economic group often indicated a "science book about 
weather," or "a book about space" or some more specific source. 





Table 


V 




Methods Children St 


ated to Verify 


• or Find Out Answers 




to Questions 


of Scientific 


Understanding 






Soci 


al -Economic Group 




Method 


High 


Middle 


7,QT,r 


Ask Parent 


2.13 


1.38 


2.66 


Ask Teacher 


.52 


.06 


.29 


fieri- G J -Vi*‘7' 


3.84 


3.16^ 


4.35 


Bo ck- levs paper 


14.28 


5.22 


13.93 


Radio -TV 


.94 


.97 


.69 


Obs erve-Exper iment 


74.87 


78.90 


56.74 


Mo Answer 


3.42 


10.31 


21.29 


lumbers indicate % of 


times stated 


• 
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1 3 Five . The fifth 'Hypothesis of no difference 

in the number of correct answers given by the three groups to 
zp - e iaaivicual items on the test of scientific understanding was 
rejected for 13 of the 15 items at the .05 level. The chi-souure 
test of independence was used. The two questions falling below 
the chi-square value were, however, answered correctly more often 
by the children in the high and middle groups . 



1. Is there a significant 
difference between the 
mean i.Q. *s of the three 
social— economic grouts? 

2. Is there a significant 
difference between the 
mean scores on the test 
of scientific understand- 
ing when only raw scores 
are considered? 

3. Is there a significant 
difference between the 
mean scores on the test 
of scientific understand- 
ing when the raw scores 
are adjusted for I.Q. 
differences? 



Summary of 

Questions and Results 
Tested bv 

— Ji . 

One-way analysis 
of variance 
Kewaan-Keuls Test 

One-way analysis 
of variance 
ISevman-Keuls Test 



Co-variance analysis 
Sfewman-Keuls Test 



ite suits 

Significant difference 

at .01 level between each 

group . X=Kigh 116 . 13 
"Middle 107.^1 Low 99-72 
See Table II 

Significant difference at 

.01 level between each 

group. X=High 7.0b 

Middle 6.1k Low 2.71 
See Table III 

Significant difference 
at .01 level between low 
and high, 3.03-6.29; 
low and middle, 3.03- 
6.05. 

See Table IV 
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Question 




Or, c*“* T 'jr " 



U. Are there differences 

in the kinds of answers 

* 

suggested by the three 
groups to the questions 



"How could you find out? 1 ' 



Differences by percent 



Maj or differ : ncos 
in Eicperirrenu- 
Observa-ion. Selectee, 
least by low 
group. Low often 
no answers suggested. 
See Table V 



5. Are there differences in Chi-square analysis 

the number of correct 
responses given by the 
three groups to individual 
test items? 



Significant at 
.05 level for 13 
cf 15 items. Low 
had least correct 
on each of the 
fifteen. 



Conclusions 

If differences in levels of understanding are influenced by social- 
economic factors, it would seem necessary, to this writer, to consider 
this when planning a curriculum for elementary science education. 
Metropolitan school districts using the same curriculum materials in all 
schools in a city that has a neighborhood school system, as well as many 
groups planning new elementary science curriculum materials, are in most 
cases ignoring the influence of social-economic factors on children’s 
understanding . 



If science education is to be concerned with the process of science. 
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experiment and observation, as veil as the concepts of science, then 
some changes nay be necessary in the curriculum. In the science test 
used in this study, the answers to all of the questions could have 
been determined by observation or experimentation. This method of 
finding out answers vas suggested 5 6 percent of the time by the 
children in the low social-economic group compared to about 75 
percent for the middle and high groups. A curriculum planned for 
children in the low social-economic group may need to include many 
opportunities for solving problems by observation and experimentation 
if development of this ability is accepted as 'an objective of science 
education. 

In the pilot study of this research, the children were given a 
test of scientific understanding first by an interview method and 
tvo weeks later by written means. The test questions were read to 
the students taking the written form of the test so that wrong answers 
or failure to answer would be due to inadequacy of science background 
or knowledge rather than reading problems. There was very close agree- 
ment between the means and standard deviations for the interview and 
written tests and a high correlation of .37 to .90 between raw scores 
on the written and interview tests. It is possible that this method 
could be used in other research studies where the investigator wanted 
to test a large group of students but was concerned with the disadvantage 
some children would have on a written test because of their poor reading 
ability. The written test might be substituted satisfactorily for 'the 

s 

interview method if the written test was read to the students. 



r. 



- ih 



This method of interview went and written retest may also 
provide one means of establishing reliability when the standard 
test-retest method is not desirable. 

Children in all of the groups had the least correct answers 
to questions about the motion of the sun or on the influence of heat 
on the contraction and expansion of materials. The questions concern'd 
with living things were answered correctly more often by the children i 
all of the groups. The metamorphosis of a butterfly was much more 
frequently understood by children than the motion of the earth around 
the sun, but if these concepts are included in the curriculum, as 
they were in this study, then better ways must be devised to help 
the children develop concents of more abstract nhenomena. 



Synopsis 

A test constructed to determine selected science concepts of 
children and the means they suggest to find out the answers to these 
questions was given to children in three social-economic levels. In 
the pilot study the results of the interview and re-test written met hoc 
were thought to justify using the written form of the test in the main 
study involving 310 fourth grade children. 

Significant differences at the .01 level were found between the 
means of all three groups in the I . Q. test an.d raw test scores on the 
test of scientific understanding; between the low and middle and low 



and high social-economic groups when raw test score means were ad- 
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justed for I.Q. differences. 



■ Lj - - erences m levels of understanding science are as- 

sociated with social-economic factors, using the same text and 
materials may not be an effective teaching method. More op- 
portunities for experiment and observation are needed. 
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